Objective: Use of botulinum toxin is expanding as clinical studies demonstrate new potential therapeutic applications. In rehabilitation, botulinum toxin is predominantly used as adjunct therapy for the treatment of spasticity, but it may prove useful for other atypical clinical situations. Case history: a 73-year-old man had a severe sub-arachnoid haemorrhage following the rupture of a giant aneurism of the middle left cerebral artery. Clinically, the patient presented a vegetative state and an oro-mandibular dyskinesia that produced a chronic ulcer on the lower lip. as treatment for this dyskinesia, a total of 320 U botulinum toxin type a were injected into the upper and lower orbicularis oris and masseter muscles. Results and Discussion: this treatment allowed for application of topical medication and subsequently, ulcer healing. Botulinum toxin type a may be an important therapeutic aid for clinicians faced with treating persistent pathological conditions caused by dyskinesia.
INTRoduCTIoN
The use of botulinum toxin (BTX-A) is one of the most important developments in the therapeutics of movement disorders such muscular dystonia and dyskinesia (1) . BTX-A, either alone or an adjunct to other agents, has also emerged as a new treatment option for a wide range of pathologies associated with gastroenterological and urological diseases, laryngeal dystonia and cosmetic treatments for ageing and trauma (2) . In rehabilitation, BTX is predominantly used for the treatment of spasticity, prevention of contracture and bone dislocation, as well as for facilitating orthoses or cast application (3, 4) . Another growing use of BTX is for the prevention of facial scar enlargement and the improvement of facial wound healing (5) .
A new indication for BTX-A, as described in this case report, is in the treatment of an oro-mandibular dyskinesia that had led to a chronic, untreatable lower lip ulcer in a subject with severe neurological dysfunction. This treatment allowed for the medication and eventual healing of the ulcer.
CASe RePoRT
A 73-year-old man presented with a sudden lack of consciousness and coma state. A brain computer tomography scan performed in the emergency room showed a severe sub-arachnoid haemorrhage following the rupture of a giant aneurism of the middle left cerebral artery. After prompt neurosurgical treatment, he was admitted to the intensive care unit for mechanical ventilation and artificial nutrition by balloon-tipped percutaneous endoscopic gastrostomy.
on admission to the rehabilitation ward, the patient was in a vegetative state: he was not responsive and showed a slight asymmetric flexion response of the arms to painful stimulation. His limbs were positioned in hip adduction and mild flexion to knee due to contracture of the ischio-crural muscles. The patient also presented oro-mandibular dyskinesia consisting of inflexion and sucking of the lower lip, forced jaw and upper lip closing and repetitive sucking and jawing. The subject had no teeth and the involuntary repetitive movement produced a circular skin ulcer located on the inferior external edge of the lower lip (Fig. 1 (Fig. 1) . Thus, a total of 320 Iu BTX-A were administered in one sitting. electromyographic guidance was not used, since orbicularis and masseter muscles are easily visible.
A month from the first BTX-A treatment, the dyskinetic disorder had improved. The strength of mouth closure was decreased and contraction in the inflexion and sucking of the lower lip were reduced. It was then possible to apply topical hydrocolloid and polyurethane hydrogel products for treatment of the ulcer. A second infiltration with the same BTX-A dosage (320 Iu total) was performed after 2 months to maintain weakness of orbicularis and masseter muscles and to promote complete ulcer healing. The treatment further reduced the sucking and forced mouth closure, allowing for care of the ulcer, which 3 months from the initial infiltration, had healed completely (Fig. 2) . dISCuSSIoN A vegetative state often occurs after dramatic cerebrovascular events result in extensive brain tissue damage. The rehabilitation process of these patients involves clinicians, nurses and caregivers, who must fulfil complex and challenging tasks using a multidisciplinary approach. The present case history describes the successful use of BTX-A in the treatment of a chronic, untreatable ulcer caused by an oro-mandibular dyskinesia resulting from a severe cerebral haemorrhage.
The use of BTX-A is increasing with the publishing of studies that demonstrate new clinical indications (2) . A growing use of BTX has recently emerged for the prevention of facial scar widening and for the improvement of facial wound healing in patients undergoing plastic reconstruction (7) . Local injection of BTX leads to immobilization of traumatic forehead lacerations, resulting in enhanced wound healing and less noticeable scars (7, 8) . on the basis of these reports and its well-known muscular weakening activity, it was thought that BTX-A injections could decrease the movement disorder and improve lip ulcer healing in the reported patient. Results showed that BTX-A treatment reduced the forced closure of the mouth and weakened orbicularis oris muscles and repetitive sucking, permitting the topical medication of ulcer. In a rehabilitation setting, adjunct to physical therapy and other interventions, the injection of BTX-A to weaken overactive muscles can provide a window of opportunity to improve some of the complex clinical deficits and disorders affecting patients in need of rehabilitative treatment. The complexity of neurological and functional abnormalities of patients who undergo rehabilitation demands an integrated approach tailored to the specific needs of the patients over time.
In the case described here, the involuntary repetitive forced oro-mandibular dyskinesia produced an ulcer of the lower lip that did not heal by common therapeutic interventions because constant movement precluded topical application of medication. To our knowledge, this is the first report on the use of BTX for dyskinetic oral movements and associated ulcer. Some may consider that treatment is unnecessary, given the site and size of the ulcer is of little impact in a patient in a vegetative state. However, we consider it important to strive to attain the best clinical and functional benefit that might improve the quality of care of patients undergoing rehabilitation. In conclusion, BTX-A might be a useful adjunct to interventions in the treatment of dyskinesia that evokes difficult to treat pathological sequelae.
